In this note we report that the catalytic hydrodesulfUrization (HDS) of thiophene can be performed on the Mo(lOO) single crystal surface. The HDS of thiophene is often used to test the activity of supported molybdenum-sulfur catalysts and, in order to develop improved catalysts for this important process, a molecular level understanding of this reaction is desirable.
Tb this end we are performing a surface science study of this system utilizing both UHV and high pressure techniques.
The experiments described here have been conducted in a UHV chamber equipped with a high pressure cell, described elsewhere. Table 1 is similar to that observed for a MoS2 " catalyst. (2) The thiophene pressure dependence appears to be low order or zero order. 1he hydrogen pressure dependence, displayed in Table 2, is however, more complicated and varies among the products. The temperature dependence of the rates, shown in Figure 1 , also.differs among the products and is similar to the temperature dependence of the product distribution On occasion, however, we have observed its presence immediately after the reaction without annealing of the surfa.ce. More importantly, in the cases in which we have started the reaction with this structure present on the surface it has remained unaltered, indicating that it is stable under reaction conditions. In these cases the initial activity is reduced to about half of the initially clean surface.
The HDS reaction over Mo(lOO) seems to be similar to that observed LEED patterns of the hexagonal sulfur structure taken at normal and off-normal angles of incidence. The diffraction spots due to the r.1o(lOO) form a square lattice. The hexagonal lattice causes the superimposed rings having twelve intensity maxima about the circumference.
